Functional polymorphism in the suppressor of cytokine signaling 1 gene associated with adult asthma.
Suppressor of cytokine signaling (SOCS) 1 is an essential physiologic regulator of the IFN-gamma signaling that is crucial to lead appropriate immune responses, and impaired IFN-gamma production is considered a hallmark of atopic diseases. Recent study has shown that SOCS1 is also crucial in attenuating type 1 IFN signaling and in limiting the host response to viral infection. Clinical and experimental evidence suggest an important role for respiratory viral infections in the development of asthma. To assess genetic functional variants of SOCS1 related to susceptibility and clinical phenotypes in adult asthma in a Japanese population, we conducted association and haplotype analyses of 462 subjects with adult asthma and 639 control subjects. After screening for polymorphisms, we identified a total of 13 variants and characterized the linkage disequilibrium (LD) mapping of the gene. Three variants were selected for genotyping with regard to the LD pattern, and we found a significant association between an SOCS1 promoter polymorphism -1478CA > del and adult asthma (P = 0.0063). The three-locus haplotype of SOCS1 using these three polymorphisms also showed a positive association with a haplotype T-C-del (-5388T, -3969C, and -1478 del; P = 0.0097). Furthermore, reporter gene analysis revealed that related promoter variant -1478 del enhanced the transcriptional level of SOCS1 in human lung epithelial cells, and induced higher levels of protein expression of SOCS1 and lower phosphorylation of STAT1 stimulated with IFN-beta. These findings suggest that the SOCS1 gene might be involved in the development of adult asthma through functional genetic polymorphism.